A PROTECTIVE FILM PRODUCT CAPABLE OF RADL^TING 
FAR INFRARED RAY WITH WAVl^LENGTH 0¥ 4 jj, m~14 fj, m 



FIELD OF THE INVENTION 

The present invention relates to a tiiin film product capable of 
radiating fer infimed ray with wavelength of 4 fim~l4 fim for the 
use of protecting, and more particularly to a thin film product that is 
made by coating some far infrared ceramic materials oh a base film, 
and is used as a wrappage, a protective lining, ...etc., so as to 
achieve the freshkeeping for the food, the late-r^pen for the picked 
fruits, as well as the warmkeeping, raising and healthkeeping for the 
Uving beings. 

BACKGROUND OF THE INVENTION 

The r£knge of infrared ray is between 0.76 fim- 1000 fi m, and 
can be classified into near infrared ray, medium infrared ray and far 
infrared ray. The range of far infrmed ray is between 3 fim - 1000 
fjLm,m which the range of4fim~ 14 fim can cause resonance of 
and be absorbed by the Uving beings, while the range of Sfita--' 12 
fi m can cause resonance of and be absorbed by the human body. 

Any substance with temperature will radiate far infirared ray. 
AYhen radiated by far in^ared ray, water, high molecular materials 
and organic materials will absorb far infrared ray. Since far infixed 
ray has more thermal power than a visable light to penetratrate into 
the human body to irritate the cell molecule, thus inany health 
machines are invented to utilize the property of the far infrared ray. 
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sauna bath equipment is a very good example. 

In ordinary temperature, some special ceramic materials call 
absorb the environmental energy and radiate appropriate amovmt of 
far infirared ray, the appropriate amount of far infrared ray has been 
proved by medical experiment to be very healthful to hving beings. 

OBJECT OF THE INVENTION 

It is therefor^ an object of the present iiwention to utilize the 
fact that in ordinary temperature some special ceramic materials can 
absorb the environmental energy an4 radiate appropriate amount of 
far infrared ray, and let the slurry of the special ceramic materials be 
coated on some base films to form a very thin surface layer, after 
drying Uie base film and the thin surface layer will be bonded tightly 
together, and present excellent flexibility to be used as ^ wrappage 
material, a protective lining, ...etc., so as to achieve "the freshkeeping 
for tiie food, the laterripen for the picked fiiiits, as well as the 
warmkeeping, raising and healthkeeping fdr the living beings. 

BRIEF DESCRIPTION OF THE DRAWING 

Fig. 1 shows schematically the manufacturing process of coating 
special ceraikiic far iofrared materials on a base film of Polyester 
(PET) according to the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

A fresh-keeping fihn (wrap) for food vsdll be the first example to 

describe the present invention. 

Currentiy the fresh-ke€iping film for home use is a Polyvinyl 



Chloride (PVC) fUm or a Polyethylene (PE) fOm product witJi 
thickness between 5-15 //m, and is used for wrapping fresh food to 
isolate dust and preventing the fresh food from drying. 

The fresh-keeping fihn for food of the present invention is for 
example a product with Polyester (PET) film as the base film. The 
thickness of the base film is for example between lO-SO^^m. Then 
the slurry of some far infrared ceramic materials is coated on the base 
film of PET, with thickness between 2 fi m~7 fim depending upon 
the use and Hie purpose. When a fresh food is wrapped >Vith tiie 
above-mentioned product, since the fet infixed ceramic materials 
can absorb the environmental energy and radiate appropriate far 
infirared ray of wavelength 4~14 fim to penetrate into the fresh food, 
so as to irritate the cell moleicules thereof, the fresh food is therefore 
to be kept in fresh for a longer time. 

However, the manu&cturing process to coat tiie slurry of far 
infimed ceramic materials on the base fihn of PET with p,m level is 
not very easy to achieve by some ordinary equipments. The present 
invention employs some special equipments and a fecial 
manufacturing process to acconpLphsh the coating. 

Referring to Fig. 1, which shows schematically the 
manufacturing process of coating special for infi:ared ceramic 
materials on a base film of Polyester (PET) according to the present 
invention. 

First of all, a resin 1 and a solvent 2 are mixed up to form a 
bonding agent 3, and tiien a far infrared ceramic material 4 is mixed 
up with the bonding a^ent 3 to form sluriy 5. The far infrared 
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ceramic material 4 is j^or example a mixture of materiMs selected 
from the group consisting of AI2O3, FezOs, TiOa, CraOs, SiOa, Y2O3, 
MgO, ZrOz, the mixing ratio depends upon different applications. 
The equipments for forming the slUpy 5 are for example the products 
5 of AS ADA Co. (Japan) as belbw: 

1 . eONCENnUC TWIN DESPA MACHINE (MC-40), 

2. SAND MILL MACHINE (MECHA GAPER GM-2G), and 

3. LINE MILL MACHINE (TORNADO TG-110). 

Other equivalent equipments of other companies can also be 
10 employed. 

Next, a base Shn 6 is provided, i.e. the Polyester (PET) fUm. 
then the coating machine R-MT of HIRANO Co. (Japan) is 
employed to coat the slurry of far infrared ceramic material 011 the 
PET film (step 7). The coating machine R-MT is a precision 
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15 machine for fi m-^dQ thickness coating, other equivalent coating 
12 machine of other companies can also be employed. The coating 

thickness cannot exceed the tiiickness of the base fihn of PET. The 
thinner the coating thickness is, the lower the cost is. Therefore, a 
precision coating equipment is very important to the pres«it 
20 invention. 

The step after coating is drying 8, and then the step of 
calendering 9 (if necessary). The calendaring equipmfent is for 
example the equipment of YURI ROLL MACHINE Co. (Japan), 
othpr equivalent machirie of other companies can also be employed. 
25 The final step is cutting 10, and then the product of far infrared 
ceramic material coated on the base film of PET is accomplished. 
The basie film 6 is not limited to the above-mentioned PET film. 
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the base fihri can be a Polyolefins film, such as Polyetiiylene (PE) 
fihn. Polypropylene (PP) film, etc. Any other flexible or plastic 
chemical film, thin paper, thin metaA foil, thin cloth can be the base 
film of the present invention. The thiclmess of the base film is 
between 4 m - 200 // m, depending upon the purpose and the 
production technology. The coating thickness of the far infi:^ed 
ceramic material is between 1 jtzm ~ 50 //m. Coating can be done 
on one (intemal side or extemal side) or two sides of the base film, 
depending upon the purpose and the production technology. 

The application of the present invention is widespreaid, not only 
applicable to fi^esh-keeping film for food for enhancing the 
fi-eshkeeping of the food, but also applicable to wall decorative paper 
to ajchi^ve the warmkeeping of a room. If the fi'esh-keeping film for 
food coated with far infi-ared ceramic material is processed with 
permeation to wrap the growing fruit, the raising effect for the firuit is 
enhanced. If moth/bacteria proofmg materials (e.g. chitin chitosan or 
propoUs) are added during the manufacturing process, then the 
moth/bacteria proofing can also be achieved. If the product of the 
-present invention is used to wrap the fi-esh food for export delivery, it 
is apparent that the fopd xmder wrapping can keep firesh for a longer 
period. The ripeness/rot of a picked fiuits under wrapping df the 
product of the present invention will be deferred, thus it is 
advantageous to long distance deUveiry and sale. 

When the base fibn coated with far infi^ared ceramic material is 
made into various packaging products, it is no doubt the packaging 
products are advantageous to the substance therein. 

Blanket/quilt for home use can also envelop a lining that is 
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coated with fair infiared ceramic material, and is processed with 
permeation when necessary. Furnitures such as a desk or a chair can 
also be put on with a special pad that is coated with far infiured 
ceiramic hiaterial. Student station^es such as satchel or plastic pad 
5 can also be coated with far infrared ceramic material. 

The present invention can also mix the far infrared ceramic 
materials with PET material or any otha- original ihaterial of a 
flexible or plastic chemical filnij thin paper, thin metal foil, thin cloth, 
instead of coating as mentioned above, and can achieve the same 
10 effects of freshkeeping for the food, the late-ripen for the picked 
fruits, as w6ll as the wannkeeping, raising and healdikeeping for the 
Uving beings. 

When a thin aluminum/tin foil coated with far infrared ceramic 
material i? used to wrap meat for roasting, since fer infrared ceramic 



f . 15 material can absorb thermal energy and radiate far infrared ray, the 
! ^ meat is therefore roasted uniformly. 

^1 The spirit and scope of the present invention depend only upon 

the following Claims, and are not limited by tiie above embodiments. 
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